Aim: This work aimed to study the influence of two chronic health conditions, metabolic syndrome (MetS) and musculoskeletal disorders (MSDs), on the health-related quality of life (HRQoL) of Saudis. Method: The Medical Outcomes Study Short Form-36 (SF-36) health status questionnaire was used to measure the HRQoL and compare the mean scores of the questionnaire subscales and physical and mental component summaries (PCS and MCS) of 33 patients with MetS, 18 patients with MSDs, and 30 apparently healthy (AH) subjects. Regression analysis was used to measure the prediction power of the study group, age and gender of the participants in estimating the HRQoL. Results: Results showed that the mean scores of the physical subscales, the PCS, the mental subscales and MCS were arranged in descending order from AH subjects, patients with MetS, to patients with MSDs. The mean scores difference among the 3 study groups were statistically significant with the only exception for the general mental health (GMH) subscale (P = 0.404). The study group and age accounted for 41.8% of the variability of PCS while the study group accounted for 19.6% of the variability in the MCS. The resulted equation to estimate the PCS score was as follows: PCS = 113.18 -12.85 (Group: 0 for AH, 1 for MetS, and 2 for MSDs) -0.67 age. On the other hand the resulted equation to estimate the MCS score was as follows: MCS = 76.203 -10.426 (Group: 0 for AH, 1 for MetS, and 2 for MSDs). Conclusion: Patients with MetS and patients with MSDs had lower HRQoL than AH subjects. All the physical and mental dimensions of HRQoL are negatively influenced with MetS and with MSDs with the only exception for the GMH subscale. The physical and mental burden of MSDs is more dominant. The study group and age can be used to predict the PCS while the study group can be used to predict the MCS.
Introduction
The World Health Organization has extended the definition of health beyond the absence of disease to include the state of complete physical, mental, and social well-being and consequently the healthcare for patients with chronic disease aimed not only to delay death but also to promote health and quality of life [1] - [3] . The healthrelated quality of life (HRQoL) is commonly used to evaluate a patient's subjective sense of physical and mental functioning, and well-being [4] . During the last three decades, the HRQoL has become a significant marker of disease burden and an important outcome of healthcare for patients with chronic diseases [5] [6] .
Metabolic syndrome (MetS) is defined as a cluster of metabolic disturbances, including central obesity, hyperglycemia, dyslipidemia and hypertension [7] . The National Cholesterol Education Program expert panel diagnosed the MetS when patients meet at least three of the following 5 criteria: elevated waist circumference (>40 inches for men, >35 inches for women); high triglycerides (>150 mg/dl); reduced high-density lipoprotein cholesterol (<40 mg/dl for men, <50 mg/dl for women); high fasting glucose (>100 mg/dl); and elevated blood pressure (>130/85 mm Hg) [8] . Some investigators claimed that MetS is also associated with an increased risk for psychiatric comorbidity, stress, and impaired HRQoL [9] - [11] . As MetS is considered to be a chronic condition, in recent years, more attention has been paid to the assessment of the impact of MetS on HRQoL [12] - [14] . Diabetes is a worldwide health problem; 387 million people have diabetes in the world and more than 37 million people in the middle east and north Africa region; by 2035 this will rise to 68 million [15] . The prevalence of diabetes is high among the Saudi population (30%) and represents a major clinical and public health problem [16] . Moreover, in a recent study, 28 .7% of adult Saudis were obese (body mass index ≥ 30 kg/m 2 ) and it was found that obesity remains strongly associated with diabetes, hypercholesterolemia, and hypertension in Saudi Arabia [17] . Components of the MetS including obesity, and hypertension, have been associated with reduced HRQoL, leading some investigators to suggest that MetS itself may also be associated with impaired HRQoL [18] .
Meanwhile, musculoskeletal disorders (MSDs) term is used to describe many of joint and/ or muscle conditions including, but not limited to, osteroarthritis, rheumatoid arthritis, back and neck dysfunctions, osteoporosis [19] [20] . The MSDs are painful, usually progressive, chronic conditions and are considered worldwide as major causes to morbidity and have been claimed to have a strong negative influence in terms of HRQoL [19] - [22] . In Saudi Arabia the MSDs are common. For example, the prevalence of osteoarthritis is 30.8% in those aged 46 -55 years and 60.6% in the age group of 66 -75 years [23] . On the other hand, back pain was reported in 18.8% of adult Saudis [24] .
The Medical Outcomes Study Short Form-36 (SF-36) health status survey questionnaire is a generic (that is, not disease specific) widely used questionnaire that is used to quantify the HRQoL [20] [25] [26] . It consists of 36 items that are employed to calculate scores on eight dimensions [20] . The physical health subscales include those that measure physical function (PF) (i.e., degree of limitation in performing activities of daily living), physical role (PR) (i.e., limitations in daily activities due to physical health), bodily pain (BP) (i.e., limitations in daily activities due to pain), and general health (GH) (i.e., self evaluation of overall health). The mental health subscales include those that measure vitality (V) (i.e., energy and fatigue), social functioning (SF) (i.e., limitations in social activities due to physical or emotional health), emotional role (ER) (i.e., limitations in usual role activities due to emotional problems), and general mental health (GMH) (i.e., psychological distress and wellbeing) [20] [25]- [27] . For each subscale, scores are ranged from 0 (the worst) to 100 (the best) [20] [27] . Higher score in each subscale and both physical component summary (PCS) and mental component summary (MCS) indicate a better functioning and HRQoL [20] [26] [28] . The current work aimed to study the influence of two chronic conditions, MetS and MSDs, on the HRQoL through comparing the mean scores of SF-36 subscales as well as physical and mental components summaries of patients with MetS and of patients with MSDs with agematched AH subjects.
Methods
Patients with MetS and patients with MSDs from the outpatient clinics of King Khaled University Hospital, Riyadh, Saudi Arabia and age-matched AH subjects from Riyadh city community were recruited for this study. All participants signed a consent form and received full explanation for the study aim and procedures. Patients were assured that their participation or not in the study would not affect positively or negatively on their treatment. Convenience study design was used to recruit participants in the three study groups. The first group was the MetS group which included 33 patients who met the MetS definition of National Cholesterol Education Program expert panel [8] .
The second group was the MSDs group which included 18 patients with different MSDs as knee osteoarthritis, low back pain and shoulder pain. Patients of these 2 groups were excluded if they had medical or psychiatric comorbidities. The third group was the age-matched AH 30 subjects. All participants were non smokers and are not engaged in any physical activities in regular basis.
The SF-36 questionnaire was introduced to the participants to measure the participants' HRQoL. All participants received clear and complete explanation on how to score its items. One of the researchers was available with the participants during scoring the questionnaire to answer any further queries. The score for each subscale as well as for the physical and mental component summaries were calculated and recorded for each participant of the 3 groups.
Data Analysis
Data was analyzed using the SPSS version 13.0. Descriptive statistics were used in form of mean and standard deviation for the continuous variable (age) and frequency for the categorical variable (gender). One-way ANOVA was used to compare the mean age of the 3 study groups. It was also used to compare the mean scores of each subscale as well as physical and mental component summaries among the 3 groups. Tukey post hoc test was used to define the difference(s) among the 3 groups in case of significant ANOVA test. Person correlation was used to study the relationships between the scores of subscales and physical and mental component summaries and each of the age, gender, and the study groups. Multiple liner regression was used to measure the prediction power of the age and study groups on estimating the score of physical and mental component summaries. A P value < 0.05 was considered significant for all analyses.
Results
The 81 study participants were aged from 21 to 78 years (mean ± SD, 55.0 ± 12.55 years) ( Table 1) . Their frequency distribution in the 3 study groups was as following; AH group (37.0%), with MetS group (40.7%), and with MSDs group (22.2%). There was no statistical difference (P = 0.711) among the 3 groups age means.
As shown in Figure 1 (a) and Figure 1 (b), the mean scores of the physical subscales, the PCS, the mental subscales and MCS were arranged in descending order from AH subjects, patients with MetS, to patients with MSDs. The mean scores difference among the 3 study groups were statistically significant with the only exception for the GMH subscale (P = 0.404). Multiple comparisons in Table 2 indicated that the AH subjects had higher significant mean score of PCS than patients with MetS (P = 0.006) and higher significant mean score than patients with MSDs (P = 0.0001). Meanwhile patients with MetS had higher mean score than patients with MSDs but without significant difference (P = 0.071). Multiple comparisons in Table 2 indicated that the AH subjects had higher significant mean scores than patients with MSDs for all physical subscales. While the AH subjects had higher significant mean scores than patients with MetS for only PR (P = 0.001) and BP (P = 0.026). For the PCS, AH subjects had higher significant mean score than patients with MetS (P = 0.006) and higher significant mean score than patients with MSDs (P = 0.0001). Meanwhile patients with MetS had higher mean score than patients with MSDs but without significant difference (P = 0.071).
Multiple comparisons in Table 3 showed that AH subjects had higher significant mean scores than patients with MSDs for ER, V, and SF mental subscales and had higher significant mean scores than patients with MetS for SF mental subscale. The mental subscales that showed significant higher mean scores for MetS patients than MSDs were the ER and V. For the MCS, both AH subjects and patients with MetS had higher significant mean score than patients with MSDs (P = 0.0001, and 0.038 respectively).
Two-tailed person correlations (Table 4) showed that participant's study group had negative correlation with the all the physical and mental subscales and component summaries. The higher the group category code (AH = 0, with MetS = 1, and with MSDs = 2), the lower the mean score. The GMH subscale was the only excluded subscale from this phenomenon (P = 0.179). Age was correlated more to the physical subscales and PCS than to the mental subscales and MCS. On the other hand, gender had no correlation neither with the physical and mental subscales nor their component summaries.
Regression analysis ( Table 5 (a) and Table 5 (b)) showed that the study group accounted for 25.1% of the variability in the PCS while both study group and age accounted for 41.8% of the variability. 
Discussion
Reduction of patients' signs and symptoms along with the improvement in their medical investigations' results are no longer the only outcomes for health care. The HRQoL became an integral element of health care outcomes and its importance is progressively increased. Patients' perceptions regarding their HRQoL are commonly used to monitor the prognosis of their health conditions especially with chronic diseases and disorders. With the drift of the Saudi community toward modernization, stresses and sedentary life style resulted in health problems such as hypertension and obesity which caused chronic health conditions as MetS and MSDs. Because it is known that chronic health conditions are associated with impaired HRQoL [25] , the current work aimed to study the influence of these two chronic conditions, MetS and MSDs, on the HRQoL. To do so, the mean scores of SF-36 subscales as well as physical and mental components summaries of patients with MetS and of patients with MSDs were compared with age-matched AH subjects.
In the current study patients with MetS and patients with MSDs had lesser HRQoL than the AH subjects as they had lower mean scores in all subscales, PCS, and MCS of the SF-36 questionnaire. The lower mean scores recorded for patients with MetS and patients with MSDs were significant with the only exception for GMH subscale. This result is fair logic. The MetS can result in limitation of performing the daily activity due to obesity and due to complication of hyperglycemia as muscle weakness and low body energy. Bodily pain can be resulted from headache of hypertension. Those physical limitations can negatively affect the patients' vitality and limit their social function. The same is applied for patients with MSDs who are known to be accompanied with sever bodily pain and limitation of physical activities that interferes with day to day activities and that can burden the social function and reduce the patients' perceptions to their vitality. Although the GMH mean scores were lower in patients with MetS and in patients with MSDs than the AH subjects, this lower scores did not show statistical significance. This result can be explained through the coping strategies. Coping strategies is the effective use of mechanisms by which people respond to and manage stress [29] . Patients with chronic health conditions develop cognitive and behavioral strategies to adapt to their health conditions. Eldred (2011) stated that living with chronic illness requires the ability to adapt to living with the stressors such as pain and fatigue [29] . One of these coping strategies is the spiritual coping mechanisms. Narayanasamy (2002) claimed that chronic illness led patients to use the following spiritual coping mechanisms: faith, prayer, and related sources of support [30] . These spiritual coping mechanisms are perfectly matching with the Islamic culture of the Saudis. Faith and satisfaction with destiny, including poor health conditions, may allow internal self peace and reduce the disease mental burden and preserve the reduction in GMH subscale from being so marked. So even with chronic health problems and lesser HRQoL, Saudi patients are protected from significant psychological stresses and safe their perceptions of well being by the above mentioned spiritual coping mechanism and Islamic concepts. Lower HRQoL in patients with MetS and in patients with MSDs is also reported in many previous studies [11] [19]- [22] [25] [31] and preservation of GMH dimension is also recorded in similar study applied on Australian population [25] .
The multiple comparisons with post hoc test provided more detailed picture about the influence of the MetS and MSDs on physical health of patients. For patients with MSDs, all the physical subscales had significant lower mean scores than those for the AH subjects. The condition is different for patients with MetS as only the PR and BP subscales showed lower significant mean scores than the mean scores for AH subjects. In addition, there were no significant difference in any of the physical subscales between patients with MSDs and patients with MetS. These results can indicate that the physical burden is more dominant in patients with MSDs than in patients with MetS. This phenomenon support the claim of Picavet (2004) that compared with other chronic diseases, patients with musculoskeletal disorders usually report the lowest HRQoL [20] . Other previous studies [19] [22] also highlighted the negative impact of physical health and pain on the physical dimension of HRQoL for patients with MSDs and it was so fair to imagine how the locomotor system, musculoskeletal system, disorders can limit the physical function through mechanical changes and bodily pain. The current study raises the physical limitation dimension to one of the internal medicine health condition, MetS.
It was observed that patients with MSDs not only had the lowest physical health dimension of HRQoL but also the lowest mental health dimension. Excluding the GMH already discussed previously, patients with MSDs had lower significant means scores than the AH subjects for all mental subscales. The MSDs resulted in mechanical changes and pain making any usual physical activity requiring more energy to be conducted. This explanation gives reason for lower vitality and energy perceived by patients with MSDs. Again with limited physical health, patients with MSDs can have difficulty to participate normally in daily activities including the social activities and functions. The MCS for patients with MSDs figured out their dramatic situation as they are not only having lower mean score than the AH subjects but also they have significant lower mean score than patients MetS. Higher burden of physical limitation for patients with MSDs is translated into higher mental burden.
Although the situation of mental dimension of HRQoL for patients with MetS is better than those with MSDs, the condition is not totally free. Patients with MetS had significant lower scores than the AH subjects in the SF subscale. The SF is defined as the limitations in social activities due to physical or emotional health [20] [25]- [27] . The physical limitation for MetS was discussed earlier. The obesity with its affection on the subject cosmetic look, the hypertension and high blood glucose level with the patients needs to conduct endless times of measurement and to subject to the stress of if the measurements outcomes are controlled or not can markedly negatively affect the MetS patients emotional health.
To go further in the study, researchers studied the relationship between the HRQoL subscales and each of the following factors; study group (AH, MetS, MSDs), age and gender. The study group was positively correlated to all physical and mental subscales as well as to the PCS and MCS with the only exception for GMH. Going from AH, to patients with MetS, to patients with MSDs the mean scores are getting worse. Age also showed some sort of negative relationships with the subscales and component summaries of the HRQoL, The older the age, the lower the mean scores. On the other hand gender showed no relation at all with any of the studied subscales.
Factors that showed relationship with HRQoL (study group and age) were more studied in depth to measure their prediction power to the Saudi HRQoL particularly the PCS and MCS. It was interesting to find that the study group and age predicted 41.8% of the PCS variability while only the study group predicted 19.6% of the variability in the MCS. Age was included in the prediction equation of PCS while it was excluded from the prediction equation of MSC. Actually with aging people subject to age related changes that include both physical and mental changes. It would be speculated that age would be included in the prediction equation for both the physical and mental component, but the spiritual cooping strategies and Islamic culture we been discussing formerly may preserve the Saudis mental health even with getting old.
Conclusion
Chronic health conditions as MetS and MSDs negatively influence the Saudi HRQoL. Patients with MetS and patients with MSDs had lower mean scores than the AH subjects for all physical and mental subscales of SF-36. They also had lower mean scores for PCS and MCS. Patients with MSDs had more physical and mental disease burden than patients with MetS.
Clinical Implication
Plan of care for patients with MetS must consider the physical health burden of the disease. Assessment and rehabilitation to the locomotor system must be included for patients with MetS. Likely, the mental distress caused by the MSDs should be accounted during their rehabilitation plan of care.
Recommendations
There is crucial need to determine the norm of HRQoL for Saudis and Arab populations so that future works can study the influence of different chronic diseases on the HRQoL through comparing with the norms mean scores of different HRQoL subscales.
